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90% of lost disability-adjusted life years (DALYs) and 96% of all child deaths due to RTIs occurring in developing countries. 4 In fact, sub-Saharan Africa has the highest road injury death rate of all regions in the world and four countries, Nigeria, Ethiopia, South Africa, and Sudan, together account for half of all these deaths. 5 In Nigeria, children account for 21% of all road traffic injury-related deaths and road traffic deaths ranked ahead of the most important causes of infant deaths such as neonatal sepsis, preterm birth complications, proteinenergy malnutrition, neonatal encephalopathy, and meningitis. 5, 6 It has also killed more than three times as many adults as maternal disorders and almost twice as many people as tuberculosis. 5 According to the Federal Road Safety Command (FRSC) Enugu State Sector command, in 2017, 758 road traffic accidents (RTAs) occurred in Enugu State, with 115 fatalities. 7 It is projected that if current trends continue and new initiatives are not instituted, by 2020, RTAs will rank third for DALYs lost globally, and road traffic deaths in developing countries could increase by up to 80%. 4, 8, 9 Road signs are traffic control devices which aim to regulate and control traffic by providing information about the road and its environment for road users in order to promote safety. 10 Road traffic deaths in developing countries have been attributed mainly due to fatalities that occur in commercial vehicles such as taxis, trucks, buses and minibuses. [11] [12] [13] [14] Studies about the rising incidence of RTA in developing countries have focused on the well documented associations between RTA and poor knowledge or observance of road signs by commercial drivers. 2, 15, 16 These studies suggest that city drivers in Nigeria do not have a satisfactory level of comprehensibility of road signs in parts of Nigeria where they were conducted. However no such study has been conducted in Enugu South East Nigeria. This study was therefore carried out to determine commercial drivers' knowledge of road signs in Enugu city and the factors that influence their knowledge. We hope that our findings will contribute positively to the discourse on reducing morbidity and mortality from RTAs.
METHODS
The study was conducted in Enugu metropolis which is the capital city of Enugu state in south east Nigeria. The metropolis is spread over three local government areas of Enugu North, Enugu South and Enugu East. The study which was a cross sectional descriptive study was carried over a 3 months period (March 2018 to May 2018) in taxi, bus bays and garages in different parts of the city. Selection of bays or garages was random and covered the three LGAs in the metropolis. Each LGA had a taxi and a bus garage in it selected. Only commercial drivers in those bays were involved. The bays used were open to drivers who are registered in the bay and not drivers from large fleet companies that operate from their own exclusive garages. The head of the drivers association in each bay was approached and the study aimed to explain clearly in other to solicit co-operation of the drivers. The consent of each driver to participate in the study was sought and obtained.
Data collection
A pre-tested and validated structured questionnaire was administered to consenting participants by a trained research assistant who had experience in such studies. The questionnaire was designed to contain common signs covering different categories of road signs such as regulatory signs, warning signs, guide signs and advisory signs. The signs were in color as the usually appear on the road sides. Respondents looked at the signs and chose out of four options, one correct interpretation of the sign. Other information obtained include age, marital status, educational level, driving route (intra-and inter-city) as well as driving experience.
Data collected was analyzed using IBM SPSS version 20 (Armonk, NY. IBM Corp). Where appropriate, Pearson's Chi-square was used to evaluate relationship between respondents' knowledge of road signs and driving route, age, educational attainment as well as involvement in road traffic accident. A multivariate regression analysis was employed in determining predictors of good knowledge of road signs. Results obtained were calculated and presented in tables as percentages. The adjusted odd ratio (AOR) was calculated with 95% confidence interval (CI) and statistical significance set at p<0.05.
Ethical clearance
Ethical clearance for this study was obtained from the institutional board (IRB) of Enugu State University of Science and Technology Teaching Hospital, Enugu. Chairmen or executives of the Drivers Associations in the various garages also gave their approval for their members to participate in the study. Participation in the study was purely voluntary and did not interfere with the activities of the drivers. They had the option to back out of the study at any stage without consequences. There was no financial inducement or remuneration to participate in the study and information generated was handled with utmost confidentiality.
RESULTS
The mean age of the respondents was 42.4±9.6 years and the highest proportion of the respondents, 38.2% were in the age group 35-44 years. Majority of the respondents, 59.4% are on intra-city transport route. The highest proportion of the respondents, 59.4% have attained secondary education while the least proportion, 6.0% have attained tertiary education (Table 1) .
A minor proportion of the respondents, 46% were aware of one way driving sign. Majority of the study participants (61.6%) correctly identified drive without The respondents who have attained primary education and less were five times less likely to have good knowledge of road signs when compared with those who have attained secondary education and more (AOR=0.2, 95% CI: 0.1-0.3). The respondents who are on intra-city transport route were about thirteen times less likely to have good knowledge of road signs when compared with those who ply the inter-city transport route, (AOR=0.08, 95% CI: 0.05-0.1). Also, the respondents have less than 11 years driving experience were three times less likely to have good knowledge of road signs when compared with those with more than 15 years driving experience, (AOR=0.3, 95% CI:0.1-0.5) ( Table 3 ). 
DISCUSSION
In this study on the recognition and interpretation of road signs by drivers in Enugu South East Nigeria, it was observed that nearly half of the drivers had poor knowledge of road signs. Similar findings were noted in South-South and South-West Nigeria. 2, 16 This is considered to be below expectation considering the role played by the of the Federal Road Safety Commission (FRSC) of Nigerian towards ensuring safety on the roads which includes organizing trainings and seminars aimed at educating drivers commercial and private about road signs. In addition it is expected that drivers should have a good knowledge of road signs before they are issued licenses to ply the roads. However it has been put forward in a couple of studies that even among drivers that have knowledge of road signs the knowledge does not translate to observance of these traffic codes. 2, 17 Although this study did not go into comparing knowledge of these road signs with their actual observance on the road; drivers who had good knowledge of road signs were observed to be significantly less likely to have ever been involved in road traffic accident.
All the drivers who participated in this study were males and this depicts the level of participation of females in an occupation that is dominated by males in Enugu South East Nigeria. Similar finding was noted by Okafor and colleagues in Benin City Edo State Nigeria in their study among commercial long distance drivers in which only 1.3% of their participants were females a figure they considered surprisingly high going by what is obtainable in this part of the world. 18 Similar low numbers of female commercial drivers were reported in Mekele city of Northern Ethiopia. 19 There was no significant difference in the level of knowledge of road signs among the different age groups. This however contrasts with the finding by Adogu and colleague in a similar study on motorcyclists in Anambra State (a neighbouring state to the state where this study was carried out) South East Nigeria which noted that younger motorcyclists possessed better knowledge of traffic code than their older counterparts. 15 Some studies on the contrary have suggested that young drivers are more likely to have poor knowledge of road signs and are more frequently involved in risky behaviors and traffic accidents than other age groups. 20, 21 On the other hand, Okafor et al reported poorest level of knowledge of road signs among drivers in the older age group. 16 The absence of any significant difference on the knowledge of road signs among drivers of different age groups noted in this study may be related to the age of 18 which the drivers must attain before they can obtain driving license as all the drivers studied had their driving license and the least age of the participants was 20 years. 7, 19 Additionally, the participants within the age group <35 years in this study had fewer numbers of participants compared to the other two age groups. This may have influenced this finding.
Inter-city drivers had better knowledge of road sign compared to intra-city drivers. The reason for this finding is unclear but may be because they are exposed to road signs within and outside the cities and that there are regularly checked by agencies that ensure safety on the highways. By so doing these intercity drivers are more likely than intra-city drivers to have updated licenses and vehicle documents and these go with attendance to FRSC trainings and seminars on safety and observance of road signs. Although these studies reported poor knowledge of road signs among commercial drivers; they did not compare knowledge of road signs between intra-city and inter-city commercial drivers. 2, 6 Drivers who were married were significantly more likely to have good knowledge of road signs compared to those that are single (unmarried, divorced or separated). The reason is not clear but may be connected with the added responsibility that comes with marriage knowing that they have dependents which they should endeavor to live and take care of.
Drivers with low level of education (primary education and less) were about 5 times more likely to have poor knowledge of road signs were about 5 times higher among drivers with lower level of education compared to those with higher level of education (secondary and more). This finding collaborates the reports of earlier studies which had suggested that drivers with low level of education not only had higher likelihood of having poorer level of knowledge of road signs but also had higher risky driving behaviors than drivers with higher educational status. 16, 19, 22 In contrast however, Onuka and colleagues in 2012 reported that despite training and education from the FRSC, drivers still exhibited risky driving behaviours. 17 They however did not compare these drivers along their level of formal education as against periodic FRSC training as the level of formal education received by theses drivers could significant impact their appreciation of the FRSC trainings and positively influence their observance of these road signs thereby reducing risky driving behaviours. This is in alignment with the findings by Adogu and colleague who reported that knowledge of and attitude towards traffic codes and safety improved with increase in educational level. 15 Drivers with less than 11 years driving experience had significantly poorer knowledge of road signs when compared to those with over 11 years driving experience. This stands to reason as the more years and experience they have in driving; the higher their exposure to road signs. Although similar studies in Lagos Nigeria and in Tanzania have shown that drivers without driving experience had high risky driving behaviors; some other studies either showed that driving experience was not a predictor variable for risky driving behavior or noted that drivers who had more driving experience exercised more risky behaviors. 16, 20, 21, 23 The reason for these variations is unclear. Differences in study design and sociodemographics of the participants could be contributory.
CONCLUSION
Significant gaps still exist on the knowledge of commercial drivers on road signs in Enugu South East Nigeria. There is need to intensify efforts on driver education to improve their knowledge.
Recommendations
The FRSC and other sister agencies must intensify efforts towards ensuring adequate knowledge of road signs by drivers before they are licensed to drive and also organize certified trainings on basic road safety measures 
